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SUMVARY

The kokanee (Oncorhynchus nerka) spawning run in the dark Fork River

has essentially been elimnated since Cabinet Gorge Dam was constructed
in 1951. Bl ockage of fish to upstream spawni ng areas, reduced grave
recruitnent to the | ower reaches of the river and, to a | esser degree,
fluctuation of post-spawning water |evels downstream of the dam con-
tributed to this inpact. However, an eight-year creel census study did
not denonstrate any inpacts to kokanee harvest as a result of the dam
Kokanee spawni ng on shorelines and in other tributaries of the |ake was
productive enough to conpensate the |oss of upstream spawni ng areas and
t hereby sustain the kokanee popul ati on and harvest during those initial

years.

Spot surveys of | akeshore spawni ng kokanee were initiated when Al ben
Falls Damwas constructed in 1952. Cbservations in the follow ng years
reveal ed that | akeshore spawners gradually declined to their present,
apparently insignificant, representation in the kokanee popul ation.
Bet ween 1952 and 1968, the data denonstrate a strong negative relation-
ship between the extent of |ake |evel drawdown follow ng the onset of

spawni ng and the subsequent catch of kokanee.

Mtigation agreed to in 1957 was intended to redress unforeseen kokanee

i npacts resulting fromthe dans.



Operations at Al beni Falls Dam have al so been changed since 1968 to
mtigate the inmpact of drawdown by securing | akeshore spawni ng areas

t hr oughout the kokanee spawni ng season. A rebounding of the |akeshore
spawni ng kokanee popul ati on has not occurred, however. Exam nation of

| ong-term kokanee harvest data indicates stock-recruitment was insufficient
due apparently to the earlier, gradual depletion of |akeshore spawni ng

kokanee st ocks.

The kokanee population in Lake Pend Oeille was further inpacted by the

establ i shnment of opossum shrinmp (Mysis relicta) in the lake in the late

1960's and early 1970's. The shrimm effectively reduce the survival of
natural | y- spawned kokanee fry, thereby conplicating the recovery of

kokanee to a sel f-sustaining popul ation

We conclude that all parties should be involved in the restoration of
kokanee popul ations. It is considered possible to reestablish sone
kokanee use of shoreline spawni ng areas, recogni zing that kokanee recruit-
ment from such efforts would be linited by nysis-related factors and

degradati on of spawning gravel quality.

Recent research denponstrates that rel easing hatchery-reared kokanee fry
in md-sumer coincides with the availability of key food organisns.
These hatchery fry have enhanced survival conpared to naturally-produced
fry whose survival is inhibited due to the tenporal displacenent of key

food organisns by nysis shrinp.



The del ayed-rel ease concept is proposed as a means of overcomning the
nysis-related inpacts. Participation by the parties toward devel opnent
of suitable hatchery facilities would al so serve to conpensate the

rea: ai ning hydroelectric-related i npacts to kokanee popul ations in Lake

Pend Oreille.



| NTRCDUCT! ON

The Col unbia River Basin Fish and Wl dlife Program of the Northwest
Power Pl anni ng Council provides that upon approval by the Council,

Bonnevi |l e Power Administration "...shall fund an eval uation of the
degree to which the Albeni Falls and Cabi net Gorge projects are responsible
for the decline of the Lake Pend Oreille fishery, and the | evel of
mtigation necessary to restore a reasonabl e nunber of fish in Lake Pend
Oreille.” The program further provides that (upon approval by the
Council) "...Bonneville shall fund the design, construction, operation
and mai nt enance of a hatchery on the Cark Fork River to achieve the

| evel of fish restoration defined (above)." (Northwest Power Pl anning

Counci | 1982)

Large amounts of data and docunented observations have been gathered for
the Lake Pend Oreill e kokanee fishery over the past 30 years. Available
i nformati on has been revi ewed and anal yzed. Experinental data are al so
avai l abl e that allows a description of a mechanismfor restoring a
reasonabl e nunber of kokanee in Lake Pend Oreille w thout the additional
cost of further evaluation studies. This report describes the likely

i npacts of the Albeni Falls and Cabi net Gorge projects and ot her non-
hydr opower factors on the Lake Pend Oreill e kokanee fishery and proposes
the I evel and neans of restoring a reasonabl e nunmber of kokanee in Lake

Pend Oreille.



2. Fluctuation of water |evel below the dam during and after

spawni ng; and

3. Bl ockage of suitable spawning gravel recruitment from upstream

sources to the | ower river areas.

construction and, to a | esser degree, operation of Cabinet Gorge Dam
essentially elimnated nearly all of the kokanee production capability

in the only major tributary to Lake Pend Oreille.

In contrast to inpacts related to Cabinet Gorge Dam operations at

Al beni Falls Dam as opposed to construction, were the primary factor

of consequence which inpacted kokanee. Rel ease of seasonally-stored waters
during the 1952-1967 period often overl apped the onset of kokanee spawni ng.
Dewat ered redds were comonly observed and nortality of incubating
enbryos was believed to be heavy, though never adequately quantifi ed.

On Priest Lake Rieman et al. (1980) showed by sinulation analysis that a
wi nter drawdown sinmilar to that maintained on Pend Oeille could have
resulted in elimnation of 90% of incubating enbryos. The success of
kokanee | akeshore spawning efforts was, in large part, dependent upon

the degree of the drawdown. This effect is substantiated by anal ysis of
the data which indicate a highly significant (a = .005 with 13 degrees

of freedon) negative relationship (r = -0.71) between the degree of

post - Novermber 15 drawdown and the harvest of kokanee five years |ater

(Fig. 1).



Degradation of shoreline spawning gravels may al so have played a role in
declining reproductive success. G bson (1973,) and Hassener (in prepara-
tion) note that shoreline gravel is typically of marginal quality for
spawni ng. A large percentage of fines exists in the gravel that may
restrict intragravel flow for the eggs. In shoreline spawni ng areas
only the upper beach is usually adequately cl eaned by wave action. In
Priest Lake this zone was typically in the upper 3' to 6' (R eman et al
1980). The altered drawdown reginme on Pend Oreille results in the
elimnation of upper beach areas that have been cl eaned by wave action
prior to spawning. Over a period of years this nay have resulted in an
i ncreasi ng deposition of fine materials in gravels used for spawning and

could have been at least partially responsible for popul ation declines.
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Figure 1. Relationship between Lake Pend Oreille drawdown after 15 November
and harvest of kokanee five years later; r value computed for
years 1952 to 1966. Point for 1954 excluded from calculations
because drawdown procedure was abnormal, i.e., in spring rather
than in fall.



Table 1. Estimated minimum of kokanee by license class,
Pend Oreille Lake, Idaho, 1951-198° (E11is and Bowler 1981).

Year Total Resident Nonresident Commercial
1951 820,486 170,500
1952 514,913 183,657 268,116 63,140
1953 1,335,881 412,288 382,593 541,000
1954 -1,232,916 326,568 362,844 543,504
1955 650,375 181,492 228,610 240,273
1956 1,092,651 423,092 240,294 429,265
1957 751,113 256,280 277,699 217,134
1958 1,197,426 365,082 359,132 473,212
1959 1,161,913 377,065 332,001 452,847
1960 1,039,200 320,041 278,571. 440,588
1961 991,955 257,362 305,361 429,232
1962 650,960 168,847 190,039 292,074
1963 1,049,339 359,677 314,291 375,371
1964 1,162,625 357,152 452,962 352,511
1965 1,007,292 385,007 319,034 303,251
1966 808,744 220,317 351,403 237,024
1967 710,312 218,629 290,081 201,602
1968 618,405 207,058 288,454 122,893
1969 483,292 180,294 242,109 60,889
1970 654,848 173,672 367,981 113,195
1971 590,058 189,377 242,383 158,298
1972 521,048 172,952 186,499 161,597
1973 328,739 127,291 195,767 5,681
1974 319,286 132,981 186,305 --
1975 438,382 208,347 230,035 --
1976 218,639 67,932 150,707 --
1977 233,548 72,616 165,932 --
1978 167,640 62 ,100 105,540 --
1979 198,844 78,343 120,501 --
1980 184,139 75,002 109,137 --
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Table 2. Five-year average catch/effort for Lake Pend Oreille kokanee
sport fishery, 1952-1980 (Ellis and Bow er 1981).

Effort

Year s (hours fished) Cat ch CE

1952- 56 374,472 601, 911 1.61
1957-61 338, 048 625, 719 1.85
1962- 66 278,189 623, 746 2.24
1967-71 230, 664 480, 008 2.08
1972-76 229, 655 331, 763 1.44
1977- 807 239, 824 197, 293 0.82

& Four - year peri od.

12



RELATI ONSHI P OF HARVEST TO FI SHERY

We inspected the relationship of catch in a given year to the catch five
years following (Fig. 3). A five-year age for spawni ng kokanee at Lake
Pend Oreille was nost conmon in the 1950's and 1960's, although four-

year spawners were also inportant. As shoreline spawners were |ost, the
proportion of five-year spawners becane | ess. The rel ationship may be
viewed as a stock-recruitnent relationship, i.e., a large catch represented

a |l arge popul ation, which begat another |arge popul ation and catch five

years | ater.

13
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Figure 3. Relationship of kokanee harvest and the harvest five years later at
Lake Pend Oreille, 1951 to 1979 (Ellis and Bowler 1981).



RELATI ONSHI P OF LAKE DRAVWDOWN TO FI SHERY

Bef ore i npoundnent by Al beni Falls Dam spawni ng of kokanee in Lake Pend
Oeille occurred when the | ake was near its annual mninum | evel of
2,046 to 2,049 feet ms.|. Cbserved spawni ng was above the 2,040 foot
level. Drying or freezing of nests due to declining water |level rarely
occurred (Jeppson 1960). Al beni Falls Dam provided the capability to

reduce the water |evel after kokanee had spawned al ong the | akeshore.

To determ ne whet her drawdown of the water level by regulation at Al beni
Falls Dam during or follow ng the kokanee spawni ng period was a factor
in the declining kokanee popul ati on, we inspected the relationship of

drawdown in a given year to the catch five years |ater

November 15 was sel ected as the date by which kokanee spawni ng was
underway (Jeppson 1954, 1960). The rel ationship indicated that catches
five years followi ng any given spawni ng year were negatively related to

t he amount of drawdown. This relationship was apparent through the mnid-
1960's (Fig. 4). After 1966, the data show no rel ationship between
drawdown and harvest, indicating that shall owdepth | akeshore spawners
were no |onger strongly represented in the population. In 1968 the

Corps initiated a conprom se water drawdown schedul e that reduced inpacts
on shoreline spawning returns to a mnimum Wile his schedul e renmains

in effect, the kokanee popul ation has yet to rebound.

15
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Figure 4. Lake level drawdown after 15 November and kokanee catch five years
later at Lake Pend Oreille, 1952 to 1974 (Ellis and Bowler 1981).
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IMPACT OF OPOSSUM SHRIMP ON KOKANEE

The opossum shrimp, Mysis relicta, was introduced to Pend Oreille Lake

in an effort to enhance the forage base for kokanee. Idaho and most
other western states engaged in large-scale introduction of M. relicta
in the mid-1960's. Much of the interest in these introductions followed
the establishment of mysids in Kootenay Lake, British Columbia, which
resulted in a dramatic increase in kokanee growth. In Idaho, introduc-
tions of 50,000 to 300,000 mysids from Waterton Lake, Alberta and Kootenay
Lake, British Columbia, were made in Pend Oreille Lake each year from
1966 through 1970. Numbers stocked by year were: 1966, 50,000; 1967,
210,000; 1968, 300,000; 1969, 300,000; and 1970, 200,000 (Bowler 1982).

/
Trawl sampling failed to yield6§§§;;sids until 1972. Mysids were first
collected in samples in 1972, indicating that a self-sustaining popula-
tion had become established. The population remained at a low level
during 1973 and 1974, but expanded rapidly in 1975 and 1976. The mysid
population apparently stabilized at relatively high densities in following

years (Rieman and Falter 1981).

17



Data collected in the late 1970's and early 1980 s indicate the establish-
went of nysids apparently has had a direct inpact on the nacro-zoopl ankton
comunity of Lake Pend Oreille. A shift in tenporal distribution of the
cl adocerans and a change in species conposition of Daphnia was first
observed in 1975. The change was associated with the dramatic increase

i n abundance of nysids that occurred that year (Ri eman 1976, Ri eman and
Falter 1981). The changes in the macro-zoopl ankton conmmunity appear to

be permanent, with stabilization of the nysid popul ation at high densities.

The changes in the nacro-zoopl ankton comunity likely represent a net
reduction in food available for juvenile kokanee during a critica
peri od of enmergence and first feeding (R enman and Bowl er 1980). The
data indicate that the change in food availability had a major negative
i nfluence on survival of juvenile kokanee beginning in 1974. Estinates
of total kokanee in Pend Oreille have declined fromapproxinately 12
mllion fish in 1974 to 5 mllion at present. Recent estinmates indicate
egg-to-fry survival has been substantially reduced fromthe surviva
rates which previously nmaintained the population. The first effects of
nysi s-rel ated i npacts upon kokanee woul d be reflected in the harvest of
1977. Much of the decline in the total kokanee popul ation since 1974
can be attributed to the establishnent of nysids (Ri eman and Bow er

1980) .

18



RELATIVE IMPACTS

Cabi net Gorge Dam Albeni Falls Dam fishery harvest and the establish-
nment of opossum shrinp have all been reviewed in the preceeding nateria
in order to provide the basis for identification of the role of each in

t he decline of Lake Pend Oreill e kokanee.

It is clear that Cabinet Gorge Damvirtually elimnated the O ark Fork

Ri ver spawni ng popul ati on and, therefore, a mmjor inpact on harvest was
expected to appear in about 1955. Although no inpact on harvest appeared
in 1955, the dam precluded spawni ng whi ch woul d have ot herw se conpensated
declines in | akeshore spawners and hel ped to sustain the kokanee popul a-

tion.

The operation of Al beni Falls Dam caused a | ess sudden affect that was
related to the magni tude of drawdown. Small drawdowns had mi nor infl uence
on the stock while | arge drawdowns had nore influence. Over tine,

| akeshore spawni ng stocks of kokanee had depleted to | evels insufficient

to sustain the popul ation

Stabilization of |ake |levels since 1968 has secured present |akeshore
spawni ng habitat, but re-exploitation of this habitat by kokanee was

apparently constrained by the earlier depletion of shoreline spawni ng
stocks and degradation of remmining habitat. Supplenmentation of those
stocks woul d have been necessary to facilitate reestablishment of self-

sust ai ni ng kokanee popul ati ons.

The establishnent of nysids has further conplicated such a recovery by

effectively limting the success of natural reproduction

19



PAST COVPENSATORY EFFORTS

Since the construction of Cabi net Gorge and Al beni Falls dans, the
Seattle District Corps of Engineers, The Washi ngton Water Power Conpany
(WAPC), the U S. Fish and Wldlife Service, and the |Idaho Departnment of
Fi sh and Gane have all taken roles of responsibility in the nanagenent
of the Lake Pend Oeille fishery. Detailed listings of the involvenents

of WAPC and t he Corps of Engineers are contained in the Appendi x.

The U. S. Fish and Wldlife Service participated in data gathering in the
earlier years and has adninistered Federal Aid in Fish Restoration
(Dingel | -Johnson) funds to the state for data gathering and investigations.
State fish and ganme |icense funds have been used to nmonitor the fishery

in several years and to match (25) Dingell-Johnson funds.

Early conpensatory efforts by the Corps and WPC were intended to be
final and inter-agency agreenents and contracts to that effect were
executed. Neverthel ess, as time passed and new resource informtion was
devel oped, the Corps and WPC continued efforts to m nimize resource

i npacts of their projects.

In retrospect, it appears that the efforts to identify and performfina
conpensation (mainly spawni ng enhancenment and hatchery facilities) for
i npacts were di sadvantaged by a lack of full information on [ong-term
stock recruitment and fishery relationships as described in previous

sections.

20



DELAYED RELEASE OF HATCHERY FRY

The establishnent of opossum shrinf resulted in a tenporal reduction of
food organi sns (Daphnia spp. and Bosmina sp.) inportant for juvenile
kokanee during their first stage of feeding (R enan 1976, R eman and
Falter 1981, Rienan and Bow er 1980, Bow er 1982). This woul d reduce

the effectiveness of any enhancenent techni ques that woul d provide
early-stage fry to the | ake, such as devel opi ng new | akeshore or tribu-
tary spawni ng runs. Follow ng four years of |immol ogical investigations,
Ri eman (1977, 1978) proposed a del ayed (m d-sumer conpared to late
spring) rel ease of hatchery-reared kokanee fry which would be tined to
the availability of key food organi sms. An experimnmental program of

del ayed rel ease was initiated in 1977 and continues to the present.

Eval uati on has been done by sanpling narked hatchery-reared fish with a
trawl net (Bow er 1982) and by counting returning adults at the rel ease
site. The estimted benefit of the del ayed rel ease program when conpared
to existing natural reproduction, was calculated at fourfold to twentyfold
for egg-to-fall fry and egg-to-spawning adult, respectively. The discrep-
ancy of the two cal cul ati ons was probably due to underestimating hatchery

fry in the fall population sanpling (Bow er 1981, 1982; Ri eman 1981).

Spawni ng runs to Sullivan Springs have increased as a result of the md-
sumrer release program Run sizes at a weir above the nmouth of Sullivan
Springs ranged from 10,000 to 17,000 when juvenile fish were released in
the spring, then increased as adult fish returned from del ayed summrer

rel eases to 48,000 in 1980, 138,000 in 1981, and 116,000 in 1982 (Table

3) (Bowl er 1982, Cochnauer 1983).

21



Tabl e 3.

Year

1975
1977

1978

Results of spring versus summer kokanee hatchery fry rel eases
at Sullivan Springs 1975-1978 (Cochnauer 1983).

Rel eases

629, 200 spring
757, 700 sumrer

1,578, 800 sunmmer

YIncludes wild fish

22

Percent Return

2.6t
12.9

10. 3



PROPOSED ENHANCEMENT ACTI ON
It is proposed that kokanee restoration to a reasonable |evel be perforned
through use of the nid-summer or del ayed rel ease concept with hatchery-
reared fish. Bow er (1981) devel oped a theoretical nodel for kokanee
enhancenent that indicates 20 million del ayed-rel ease hatchery fry could
provi de a harvest of 740,000 kokanee (Fig. 5). A yearly harvest of
740,000 woul d be the nmedian | evel of annual harvest during the years

1951-1980 and is considered to be a reasonable | evel of restoration

Recent and expected spawni ng escapenents to Ganite Creek are |arge
enough to provide the necessary number of eggs for the proposed hatchery

program (Bow er 1981).

Exi sting |daho Departnent of Fish and Gane hatchery space cannot accom
nodate the required production. A reconnai ssance of potential new

hatchery sites for kokanee on Pend Oreille disclosed a prom sing ground-

wat er source on WPC property on the south bank of the dark Fork River
between C ark Fork and Cabi net Gorge Dam WPC has offered the property

for a hatchery at long-term no-cost, or |lowcost |ease (letter from

Fred A Shiosaki to Monte Richards, 18 March 1983, Appendix). The

estimated 1983 cost of design and construction is $1,600,000 to $2, 000, 000%.
Annual costs for operation and mai ntenance are estinmated at $150, 000.

A time-flow construction schedule is included as Appendi x 3.

! | daho Department of Fish and Gane, intra-department neno, Chief,
Bureau of Engineering to Chief, Bureau of Fisheries, 10 Cctober 1983.

23



20,000,000 hatchery fry 4,000,000 wild fry

24,000,000
29% survival
7,000,000 fall fry
88% survival
6,200,000 age 1+

85% survival
: 10% available
for harvest

5,200,000 age 2 + oEseeesssscesssssmm- 104,000
20% exploitation

46% survival
100% available
for harvest

2,400,000 age 3 + se———— el 480,000 Sw—3=- 744,000
20% exploitation harvest

32% survival

100% available
for harvest

800,000 age 4 + weeeessse——————esm=l- 160,000
20% exploitation

Figure 5. Kokanee population model for Pend Oreille Lake (adapted from
Bowler, 1981).
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COORDI NATI ON AND PROPCSED FURTHER ACTI ON

W, ' PC, CE and BPA have reviewed the data in this report and are in agree-
ment with | DFG that data avail abl e does not lend itself to establishing
degree of inpact on the fishery by hydropower and nonhydropower factors.
In nost instances inpacts can be conpared only indirectly by neasuring
the harvest rather than inpacts on the fish population. This introduces
possi bl e unrel ated variables to the anal ysis such as the effects of

di sease, predation, water quality, nanagenent, climatic factors, fishing

techni ques and efficiency and the |ike.

It can be docunented that adverse inpacts have occurred on the kokanee
popul ation fromthe construction of Cabinet Gorge Dam water fluctuations
fromoperation of Al beni Falls Dam and fromthe introduction of Msis.
Due to sequential and synergistic factors, however, the relative degree

of these inpacts cannot be deterni ned.

The parties are presently discussing the proposed sol ution and degree of
i nvol vemrent by each in the restoration activities. Negotiations are
underway on a plan where W.T C and BPA woul d share construction costs of
the proposed hatchery and | DFG woul d fund operation and nai ntenance
costs. Although well under way, these negotiations cannot proceed to
final stages without Council approval of the approach toward resol ution
of the issues presented herein. Upon Council approval of this report

as adequately fulfilling requirenents pursuant to 804(e)(4) of the Fish
and WIldlife Program and approval of the recommended neans of fulfilling
Program Measure 804(e)(5), the parties can finalize their negotiations

toward inplenmentation of 804(e)(5).

26
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THE WASHINGTON WATER POWER COMPANY

tlectrie and Natural Gas Service
P.O.BOX 37270 SPOXANE, WASHINGTON $9220 @ 8251 253.38235

FRED A, SHIOSANK!}

MARAGEN

ENVIRONMENTAL AFFAIRS

March 18, 1983

Mr. Monte Richards, Chief

Bureau of Fisheries

Idaho Department of Fish and Game
600 South Walnut, Box 25

Boise, ID 83707

Dear Monte:

Pursuant to our meeting of 16 February 1983 and your subsequent letter of
inquiry dated 24 February 1983, my staff has reviewed the Company's records
concerning fisheries mitigation measures at the Cabinet Gorge Hydroelectric
Project. The enclosed chronology summarizes key events and projects
pertaining to the Company's involvement in Lake Pend Oreille fisheries
activities. Costs incurred by the Company for these measures have been
identified wherever such information was readily available.

As you noted in your letter, the Company has also employed student biolo-
gists (since 1962) to work under the direct supervision of resource agencies.
Most of the students have worked with IDFG on north Idaho fishery studies
pertinent to Company hydroelectric project waters and/or operations. Time

of employment has ranged from three to seven months each year. The cost of
the program since its inception has been estimated at $105,000 including
salary and insurance benefits, overhead, and transportation expenses. The
program has been valuable in terms of educational opportunity, employment
experience, enhanced IDFG labor force, and the additional resource informa-
tion gained.

I trust the enclosed information will prove useful. My staff and I will
look forward to reviewing the draft report prior to its submittal to the
Northwest Power Planning Council or the Bonneville Power Administration.
Please do not hesitate to contact us if we may be of any further
assistance.

Sincerely, "
‘ /

J’f_,l—‘/( - . AA }_)K [l k
red A. Shiosaki

Manager Environmental Affairs
RW:wpe

Enclosure
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CHRONOLOGY COF M TI GATI ON AND OTHER FI SHERY PRQJECTS | N | DAHO
RELATED TO THE CABI NET GORGE HYDRCELECTRI C PRQJECT

January 9, 1951 Li cense Nunber 2058 is issued by the Federal Energy

Regul at ory Conmi ssi on

Spring, 1951 An 8-year creel census conmenced to identify fishery
i npacts related to the Cabinet Gorge Project. The
Conmpany cooperated in this effort with technica
assi stance and full financial support.

Decenber, 1955 The Lake Pend Oreille Technical Conmittee was
establ i shed. The comittee was conprised of rep-
resentatives fromthe U S. Arny Corps of Engineers,
The Washi ngton Water Power Conpany, the U. S. Fish
and Wldlife Service and the |daho Departnent of
Fi sh and Gane.

February, 1957 The Technical Committee rendered recomendati ons
concerning fishery inpacts from hydroel ectric
projects in the vicinity of the | ake. The conmittee
reconmended steps should be taken to offset possible
curul ati ve | osses of kokanee which were not reflected
in the creel census data. As a result of measured
dolly varden trout decline and to insure against
future kokanee declines, the cormittee al so recom
mended that several spawni ng enhancenent activities
be i mpl emented. These neasures included stream
i nprovenents in Spring Creek, Granite Creek, Sullivan
Springs Creek, and South CGold Creek. Devel opment of a
spawni ng channel at the O ark Fork hatchery was al so
recommended as was provision of an incubation and
hat chery battery with a capacity of one mllion
kokanee egg.



July 5, 1957 An agreenent between the Conpany and the |daho
Departmment of Fish and Gane was signed which set
forth the nmeasures which would "prevent possible
future damage to the fishery in and around Lake Pend
Oeille".

Under the terns of the agreenent, the nmeasures to be
devel oped and nmaintained by the state were the sane
as those recommended by the Technical Comittee.
These neasures were contenplated to fully offset any
i mpact to kokanee or trout which may have occurred
fromthe existence and operation of the project.

The Conpany agreed to pay the State of |daho $51, 300Y
as its share of the cost of mitigation neasures (a
simlar agreenment was struck with the U S. Corps of
Engi neers). The paynent included the costs of

capital construction as well as operation and

mai nt enance of the neasures for the first five

years.

Recogni zi ng that the creel census study woul d not be
conplete until 1959, the agreenent also provided for
a technical reviewto analyze the final study

resul ts.

January 1, 1960 Final date to conplete revisions to or otherw se
suppl enent the 1957 agreenent as based on subsequent
technical review of the final results of the eight-

year creel census.

v Dol I ar values for the year in which the expense was incurred. Present-day
costs for, or the benefits accrued since inplenentation of, these measures
are not reflected in the dollar figures.



August ,

August ,

1962

1968

1960

1961

Apparently as a result of technical review and
subsequent concerns for dolly varden, the Conpany
financed, constructed and continues to maintain an
in-river spawning area designed especially for dolly
warden trout. The first phase of this devel opnent
(an area 25 feet by 225 feet) was devel oped at a
cost of $4,524Y . Dolly varden were observed

spawning in the area shortly after its conpletion

Because of first year successes at the in-river
spawni ng area, the Conpany decided to expand the
area by another 600 feet. The cost of this endeavor
was $4, 188/ .

The Conpany agreed upon a final plan for mitigation
whi ch included deferral of costs to obtain and plant
200,000 dolly varden eggs over a four-year period at
the Conpany's in-river spawning area. Additionally,
the Conpany agreed to conduct an eval uation of the
spawni ng area's success.

Bot h the Conpany and t he | daho Departnent of Fish
and Gane experienced difficulties in obtaining
sufficient nunbers of dolly varden eggs. However,
the Departnent was able to devel op a brood stock of
dolly varden as a source of eggs instead. The
Conpany funded a graduate student through the
University of |daho at Mdscow to conduct an eval ua-
tion of the productivity of the spawning area; the

results of the evaluation were favorable.

The Lake Pend Oreille Technical Committee was
reconvened to evaluate a concern for the kokanee
popul ati ons of the |ake.



.970

973

Sept enber 4, 1974

A specific study of kam oops trout utilization of
Li ghtning Creek was conducted by a student bi ol ogi st
for the Conpany.

The Lake Pend Oreille Technical Commttee recommended
that the Conpany "initiate a study to eval uate
various discharge | evels from Cabinet Gorge Damto
determine the effect, if any, the establishnment of a
m ni mum fl ow woul d have on the productivity of the

Pend Oreille fishery."

The study was jointly designed and initiated by
Conpany and | DFG bi ol ogi sts. The investigators
concluded early in the study that any reasonabl e

m ni mum fl ow woul d not significantly inprove spawn-
i ng success for kokanee. However, the Conpany
voluntarily established a 3,000 cfs mnimumfl ow and
has mai ntai ned that mininum since 1973. The average
annual cost in terns of energy foregone is about
$45, 000 per year.

The | daho Departnent of Fish and Gane requested
mai nt enance funds for prior mtigation neasures from
t he Conpany.

Septenber 16, 1974 The Washi ngton Water Power Conpany offered to take over

February 11, 1975

al |l mai ntenance procedures and costs fromthe |daho

Department of Fish and Gane.

At a neeting of the Technical Commttee, |DFG
decided to continue its responsibility for nainte-
nance of measures inplenented under terns of the

1957 agreenent.

Fall, 1976 The Conpany purchased ten radio tags which were used by IDFG to

study kam oops trout in Lake Pend Oreille. Cost of the
tags was $800Y



January,

1978

March, 1981

Spri ng,

Cct ober,

1982

1982

The results of an age and growth characteristics
study of Lake Pend Oreille kam oops trout conducted
by a WAP bi ol ogi st was published by the |daho
Departrent of Fish and Gane.

The possibility of a long-term |owcost |ease for a
hat chery on Conpany properties downstream of Cabinet
CGorge Dam is questioned by IDFG and affirned by the
Conpany.

The |1 DFG requests and the Company grants pernission
to drill and test wells on the properties proposed
as a hatchery site.

The Conpany reaffirmed its offer of property to | DFG
at long-term no- or low-cost |ease for the purpose
of hatchery siting.



APPENDI X 2

15 April 1983

Pl anni ng Branch

Monte R R chards, Chief

Bur eau of Fisheries

| daho Departnment of Fish and Gane
600 Sout h \Wal nut, Box 25

Boi se, |daho 83707

Dear M. Richards:

In reply to your letter of February 24, 1983, we are very
interested in the report you are preparing for the Northwest
Power Pl anning Council on your Pend Oreille Lake fish hatchery
proposal and woul d appreciate the opportunity to review the
report prior to its submttal to the council.

The paynment of $50,460 to the state by the Federa
Government for the facilities nentioned in your letter is cor-
rect. The paynent also legally rel eases the Government from al
future damage clainms on the kokanee fishery resulting fromthe
future operation of Al beni Falls Dam A simlar amount under a
simlar agreenment was provided by Washi ngton Wat er Power
Conpany.

The position of the U S. Arny Corps of Engineers in regard
to your hatchery proposal has been that the above mitigation, the
1968 Al beni Falls-Pend Oreille Lake drawdown nodifications for
kokanee spawni ng and our research findings regarding the Mysis
shrinp fulfills any obligation the Federal Governnent may have in
regard to the kokanee fishery and that further Federal expendi-
tures for fishery | osses cannot be justified.

CQur costs for kokanee-rel ated fisheries research were as
foll ows:

Chenmical Data Collection on Lake Pend Oreille.

Date: June 1974 - June 1976
Contractor: U S. Geol ogi cal Survey
Contract: Interagency Transfer $32, 050
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Li mol ogi cal Study of Lake Pend Oreille.

Dates: July 26, 1976 - Decenber 31, 1978
Contractor: |daho Departnent of Fish and Gane
Contract: DACWS7-76-C- 0079 $43, 700

Lake Pend Oeill e Kokanee Restorati on Eval uati on.

Dat es: August 15, 1979 - Cctober 17, 1981
Contractor: |daho Departnent of Fish and Game
Contract: DACW7-79-C- 0109 $45, 175

A nunber of additional studies were conpleted; however, it
woul d be very difficult to provide reliable cost data w thout
consi derable effort. These studies are |isted bel ow

1. Rich, WIlis H (inclosure 1).
2. Pauli k, G J., Kokanee Production in Lake Pend Oeille,

I daho. Seattle District, Corps of Engineers, Cctober 31, 1969,
26 pp.

3. Bonde, Thomas J.H, The Pend Oeille Lake Kokanee
Fi shery. Seattle District, Corps of Engineers, August 1973,

22 pp.

4, Mat hews, Steven B., Analysis of the Declining Kokanee
Trout Catches in Lake Pend Oeille, Idaho. Seattle District,
Corps of Engineers (1974), 13 pp.

5. Petit, Anna, Preditor - Prey Relationships of Kokanee in
Lake Pend Oeille. Western Interstate Commission for Hi gher
Educati on, 1978, 31 pp.

A reasonabl e estimate of costs for the above studi es woul d per-
haps be in excess of $100, 000.

Pl ease et us know if we can be of further assistance.
Sincerely, /s/
George W Ploudre, P.E
Assi stant Chief, Fisheries D vision

Encl osur e

Copy furni shed wencl:
NPDPL- ER ( Mai ns)

Nor t hwest Power Pl anni ng Counci |
700 S.W Taylor Street Portl and,
Oregon 97205



LAKE PEND OREl LLE

Reports by Dr. WIllis H Rich

Rich, WIlis H

1954.

1955.

1955.

1956.
1956.

1957.
1958.

1959.

Do/

The Probable Effect of Al beni Falls Damon the Kokanee Fi shery
of Lake Pend Oreille, Idaho. Seattle D strict, Corps of Engineers,
February 1954, 17 pp.

Study of the Kokanee Fishery of Pend Oreille Lake, |daho, 1954 —
1955. Seattle District, Corps of Engineers, 25 April 1955, 11 pp.

Study of the Kokanee Fishery of Pend Ceille Lake, |daho, 1954 —
1955, Supplement No. 1: Scale Studies. Seattle District, Corps
of Engineers, 9 July 1955, 7 pp.

Study of the Kokanee Fishery of Pend Oreille Lake, |daho, 1954 —
1955, Supplement No. 2: Analysis of Ceel Census Data, 1951

through 1954. Seattle District, Corps of Engineers, 8 February
1956, 13 pp.

Study of the Kokanee Fishery of Pend Oreille Lake, |daho, 1954 —
1955, Supplement No. 3: Analysis of Creek Census Data for 1955
(Revised). Seattle District, Corps of Engineers, 21 May 1956,

3 pp.

Anal ysis of Creel Census Data for 1956. Seattle District Corps
of Engi neers, 29 June 1957, 7 pp.

Anal ysis of Creek Census Data for 1957. Seattle District, Corps
of Engineers, 14 April 1958, 3 pp.

Anal ysis of Creek Census Data for 1958 and Resung of the Eight
Year Study. Seattle District, Corps of Engineers. May 6, 1959.
12 pp.
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